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摘     要 





    本文设计了一个低压降、低功耗、低噪声的线性稳压专用芯片。当输出





要求设计特定的电路,并根据工艺条件在工作站上利用 Avant HSPICE 进行了
电路模拟。得到正确的模拟结果之后，最后在 Tanner 软件系统中开发了一


























    With the development of microelectronics technology and power 
supply technology ,the convenient type electronic production becomes 
a fastest increasing branch in electronic industry. With the improving 
performance (ground current, dropout and noise) of LDO,a new 
generation LDO is much batter than traditional one and it is one of 
the strongest supply power project though the switch supply power is 
dominant. 
    The design is a LDO linear voltage regulator ASIC with low dropout 
voltage,low power and low noise output.When output current is 300mA 
the typical value of dropout voltage is 270mV and ground current is 
only 8uA.And the problem of high power is solved in this thesis .The 
chip has a shutdown control input pin that when it is off the whole 
power is nearly zero .The chip has another  reference bypass pin 
design which improves it’s already excellent low-noise performance and 
the chip has some good features such as current limiting protection 
and over temperature shutdown protection. The circuits of the linear 
voltage regulator chip are simulated successfully by Avant’s HSPICE 
IC EDA software design platform on SUN workstation.Some cells and I/O 
Pads are developed for the 0.5um,silicon-gate,CMOS technology.On the 
basis of cells designed ,layout and design rules verification of the 
linear voltage regulator chip are finished.The layout data has been 
transferred into GDSII binary format which can be used to make masks. 
    The thesis is organized as following: 















CMOS-LDO. Chapter 2 analyzes the principle of LDO linear voltage 
regulator and its parameter index. Chapter 3 is probably the most 
important chapter of the thesis and designs all modules of LDO and 
simulates them with HSPICE as well. In Chapter 4, LDO’s layout is 
designed and verified in Tanner. Chapter 5 introduces the typical 
interface circuit of LDO. Chapter 6 gives a brief summary of this 
thesis. 
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1.1.1  集成电路的发展 




目前已进入超大规模(VLSI)和甚大规模(ULSI)阶段，到了一个“System On a 
Chip（SOC）——片上系统的时代。参考文献[1] 
1.1.2 集成电路中的模拟电路 





























比数字电路长的多。参考文献[2] 其设计流程如图 1.1。 
 
图 1.1 模拟电路设计流程图 
1.2  LDO 线性电压调整器的发展 
























源管理 IC 市场在 1998 年时为 28 亿美元，到 2000 年底则达到 51 亿美元以
上，年平均复合增长率达 35%。 
而且，随着手机、PDA、数码相机和 MP3 等以电池供电的便携式设备中




































LDO（英文 low dropout）是低压差或低压降的意思， 但它已成为一种





LDO 按其静态耗电流来分，可分为 OmniPower、MicroPower 、NanoPower
三种产品，OmniPower LDO 的静态电流在 100uA～1mA 之间，MicroPower LDO
的静态电流在 10uA～100uA 之间，NanoPower LDO 的静态电流小于 10uA，通


























率晶体管（也称为传递设备）作为 PNP。采用 PNP 晶体管的电路中，为了防
止 PNP 晶体管进入饱和状态而降低输出能力， 输入和输出之间的电压降不
可以太低，通常为 200mV 左右。更新的发展使用 CMOS 功率晶体管，它能
够提供最低的压降电压。由于 MOSFET 的导通电阻很小，因而它上面的电压
降可以非常低。如果负载较小，这种方式产生的压降只有几十毫伏。因此，
传统的线性稳压器，如 78xx 系列都要求输入电压要比输出电压高 2v～3v 以
上，否则不能正常工作，但是 5v 到 3.3v 的电压差只有 1.7v，所以 78xx 系
列已经不能够满足 3.3v 或 2.5 的电源设计要求。 LDO 这种新一代电源芯片
的压差一般都在1.3～0.2伏之间，甚至更低，因而可以实现5v转3.3v/2.5v，
3.3v 转 2.5v/1.8v 等要求。 
2、自身功耗低 
静态电流及工作电流（它们都是流入地而不流经负载的电流），这是自
身的一种损耗。目前有超低静态电流的 LDO 器件，其典型值为 1μA～几十
μA，有些输出电流小的可做到 1μA 以下。LDO 线性稳压器的性能之所以能
够达到这个水平，主要原因在于其中的调整管是用 P沟道 MOSFET，而普通的
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